We predict the Shubnikov-de Haas oscillations of the fine structure of the cyclotron resonance near its crossing with the spin resonance in the degenerate two-dimensional Coulomb gas subjected to a strong tilted magnetic field. The spin-orbit coupling splits these resonances into three lines with the splitting gaps varying with the filling factor from v"pr to vsopF/J2 at odd-and even-integer filling, respectively. This indicates reentrance of the system into a partially spin-polarized state and can be treated as manifestation of a new spin-density wave mode in it. In the present paper we study the interplay between the electron-electron interaction in 2D electron gas (in a single ideally pure heterostructure or quantum well) and spin-orbit coupling (due to the lack of inversion symmetry in the system) under specific conditions of artificial degeneracy of spin-split Landau levels [9, 10] . This situation can be realized in the 2D electron gas by subjecting it to a strongly tilted magnetic field so that this strong tilting makes up for the relative smallness of the electron g factor [11, 12] and provides to, =eH, /mc = ta, = pgH/h (let us assume g )0). In this case the degenerate Landau levels with different spins are resonantly mixed and then split in the first order on spin-orbital interaction [13] , and the analysis below deals with the influence of the Coulomb correlations on the fine structure of the CR near its crossing with the ESR.
(CR) and electron spin resonance (ESR) in the twodimensional (2D) electron gas have confirmed the validity of Kohn' s and Larmor's theorems for quantum systems with pronounced Coulomb correlations.
That is, the analysis of the charge-and spin-density wave excitations has proved that the Coulomb and exchange effects in an ideally pure 2D system with a parabolic dispersion of electrons do not renormalize either the cyclotron or ESR frequencies, as compared to the single particle ones.
More recent CR studies have shown that the above statement is conditioned by the features of a single particle spectrum itself. For example, in systems with a nonparabolic conduction band the detailed structure of the CR line is sensitive to the Coulomb correlations among carriers [7, 8] and does not coincide with those obtained from the scheme of nonequidistant Landau levels.
In the present paper we study the interplay between the electron-electron interaction in 2D electron gas (in a single ideally pure heterostructure or quantum well) and spin-orbit coupling (due to the lack of inversion symmetry in the system) under specific conditions of artificial degeneracy of spin-split Landau levels [9, 10] . This situation can be realized in the 2D electron gas by subjecting it to a strongly tilted magnetic field so that this strong tilting makes up for the relative smallness of the electron g factor [11, 12] and provides to, =eH, /mc = ta, = pgH/h (let us assume g )0). In this case the degenerate Landau levels with different spins are resonantly mixed and then split in the first order on spin-orbital interaction [13] , and the analysis below deals with the influence of the Coulomb correlations on the fine structure of the CR near its crossing with the ESR.
To anticipate a little, we can say that the electronelectron interaction has two important consequences which make this crossing diA'erent in the Coulomb and noninteracting gas. The first stems from the fact that the crossings CR-ESR and CR-combined frequency resonance (CFR) are resolved by the exchange interaction [3] , and mixing and splitting involve different hybridized collective modes, as compared to free electrons [13] .
Another feature of the interacting electron system consists of its transition to a collective spin-polarized state near the spin-split Landau levels crossing at even-integer filling factor, as predicted by Giuliani and Quinn [9] and probably observed by Koch et al. [12] in In Ga~-"As- (NN') and (NN') serve as indices of these matrices, and can be enumerated using the scheme of inter-Landaulevel transitions in Fig. 1 . Each matrix has a block- In what follows, the spin-orbit coupling is treated as a weak perturbation which mixes a finite number of collective modes (with co= to, =to, ) originally formed due to the electron-electron Coulomb interaction. The latter is accounted for in the Hamiltonian H by the term or their mixing due to the spin-orbit coupling.
The single particle part Ho =geivaiv~aiv~of the Hamiltonian H produces the diagonal terms in the matrix representation of Eq. (2) . The spin-orbit interaction V" couples the charge-and spin-density wave excitations in the gas and under conditions of degeneracy of spin-split Landau levels has the form U = -dxdx' yt(x) yt(x'), y(x'))ir(x) =-1, t t, e, 1 " dq 2tte
With higher odd integer fil-ling there are four degenerate excitons near the crossing, as shown in Fig. 1(a) .
Two of them correspond to transitions between neighboring Landau levels without change of a spin, which, nevertheless, does not indicate the coexistence of two independent cyclotron resonances in the system. The electromagnetic field can only excite them in the combination,~~~, of the charge-density wave which has the linear dispersion a)zl(Q) =to, +ttcr,~g /g at small wave vectors coinciding with that of the classical magnetoplasma oscillations. Another mode, +,d, is optically passive, but near CR-ESR crossing the spin-orbit coupling gets it mixed up with +]I"I and %'~t~excitations, since at Q =0 it is degenerate with them [3] . Fig. 1(b) . In extending our analysis to the polarized state at higher even inte-ger filling factors, we should account for one additional inter-Landau-level mode +"t"-it in the basis (see Fig. I ). This increases the number of excitons being in resonance, but the appropriate choice of magnetoplasma and spin-density waves reduces the problem to that considered. That is, in the vicinity of crossing the CR line acquires two weak satellites, similar to those at odd-integer filling, whereas the crossing of magnetoplasma modes +z~a nd +,d with antisymmetric spin+ I exciton can be ignored, because it occurs in the region of polarized phase instability. The CR acquires, therefore, the same fine structure as described by Fig. 2 
